Overlapping cis-acting elements located in the first intron of the gene for type I 3 beta-hydroxysteroid dehydrogenase modulate its transcriptional activity.
High levels of expression for the gene encoding human type I 3 beta-hydroxysteroid dehydrogenase (3 beta-HSDI) have been detected in placenta and skin but not in adrenals, which, however, express high levels of type II 3 beta-HSD. In this study, we addressed the issue of whether the differential pattern of cell-specific expression for type I 3 beta-HSD can be explained by the differential utilization of cis-acting regulatory elements present in the 3 beta-HSDI gene regulatory sequences. Deletion analyses indicated that removal of intron 1 strongly impaired the transcriptional activity directed by the 3 beta-HSDI basal promoter. Consequently, we focused our attention to the characterization of the 128 base pair first intronic sequence from the 3 beta-HSDI gene. A single protected region, designated the 3 beta I-A element, was identified by DNase I footprinting. Gel mobility shift assays indicated that at least four nuclear proteins with distinct biochemical and binding properties possess the ability to bind the 3 beta I-A element to produce four DNA-protein complexes (R1 to R4). However, the one producing R1, a 37-kilodalton protein that has been found in both human choriocarcinoma JEG-3 and adrenal cortex adenocarcinoma SW13 cells, as well as in all tested tissue culture cells, clearly accounts for the major 3 beta I-A-binding species. Site-directed mutagenesis provided the evidence that the 3 beta I-A element acts positively on the 3 beta-HSD-I gene promoter-mediated transcriptional activity upon transient transfection of both JEG-3 and SW13 cells. No homology has been found between the 3 beta I-A element and target sequences for other known transcription factors. In addition, of the four proteins binding the 3 beta I-A element, that producing R2 was identified as the positive transcription factor Sp1, whereas the identity of the remaining factors is still unknown. This is consistent with the presence of an Sp1 motif overlapping the 3 beta I-A element in intron 1, therefore pointing toward an important function played by this particular region in 3 beta-HSDI basal, but not cell-specific, gene expression.